This listing of claims will replace all prior versions, and listing, of claims in the 

application: 

Listing of Claims : 

1. (Currently Amended) A wir i ng connection structure for o printed circuit 
board having a wiring connection structure for interconnecting wiring circuit 
traces on a plurality of circuit trace layers applied on a plurality of printed circuit 
board layers and electrically isolated there between by the printed circuit board 
layers and having a printed circuit board multi-layer structure, characterized 
by: 

a through hole with a convo l uted having a non-circular shaped cross 
section normal to a longitudinal axis of the through hold and having 
an interior wall that vertically extends through and intersects and 
exposes a p l urality of at least two wire circuit traces and having a 
plating of conductive material applied to the interior wall electrically 
connecting a plura l ity of w i re expos e d the at least two wire circuit 
traces on o plurality of circuit l ay e rs . 

2. (Currently Amended) An EMI shie l d i ng structure for a A printed circuit 
board having an EMI shielding structure for shielding wiring circuit traces on a 
plurality of circuit trace layers applied on a plurality of printed circuit board 
layers and electrically isolated there between by the printed circuit board layers 
and having a printed circuit board multi- layer structure, characterized by: 
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a trench having a rim about an opening of the trench at a top printed 
circuit board layer and said trench extending through a plurality of 
printed circuit board layers to a grounding plane exposing said 
grounding plane and said trench having an interior wall with a 
conductive plating material applied over said interior wall and said 
trench having a length greater than two times a breadth of said 
trench and said wall vertica ll y wherein the trench extends 
completely around th e perim e t e r an area of the printed circuit 
board and wherein said conductive plating material electrically 
connects to said exposed ground a rounding plane and wraps over 
and l atera l ly extends from said rim forming a li p . 



3. (Currently Amended) A wir i ng conn e ction structur e for a printed circuit 
board having a wiring connection structure for interconnecting a plura li ty of 
wiring at least two wire traces app l i e d on a p l ura l ity of printed circuit board 
l ayers and electrica ll y i so l ated by print e d circuit board l ay e rs and having a 
printed c i rcuit board f i rst l ayer with a ma i n surface therein , characterized by: 
a first wire trace applied to sate a main surface of a printed circuit board 
layer and having a first terminal landing pad with a first through 
hole there through, said first through-hole having a non-circular 
shaped cross section normal to the longitudinal axis of the first 
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through hole w i th q cont i nuous perimeter and having an inner wall : 
a pr i nted circuit board first insulation layer formed over said first wire 
trace having a second through hole of identical cross sectional 
geometry to and vertically aligned with the first through hole and 
extend i ng to th e first t e rm i nal l anding pad exposing a portion of 
said first landing pad and the second through hole having an inner 
wall : and 

a second wire trace applied to the pr i nted circuit board first insulation 
layer having a second terminal landing pad with a third through 
hole having identical geometry to and vertically aligned with the 
first and s e cond through ho l es hole and the third through hole 
having an inner wall; and 

wherein sa i d first, second and third through ho le s are adjoining and ar e 
plated th e re through the inner wall of the first through hole, the 
inner wall of the second through hole, and the inner wall of the 
third through hole are plated with an electrically conductive 
material forming a plated through hole with a non-circular shaped 
cross section that vertically intersects the first and second terminal 
pads and electrically connects the first wire trace and the second 
wire trace by a conn e ction b e tw e en the first and second w i r e trac e 
termina l land i ng pads and th e plat e d through ho le. 
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4. (Currently Amended) The wiring connect i on structure printed circuit 
board of claim 3, wherein the f i rst through ho l e has a shoped continuous curved 
cross section cent e red on a circumference d i ameter of a standard singl e 
diameter c i rcular profile m i cro via and wholly conta i ned with i n a p e rim e t e r 
d e fined by the circumference d i am e t e r non-circular shaped cross section of the 
plated hole is irregular . 

5. (Currently Amended) The w i ring conn e ction structure printed circuit 
board of claim 4 3, wherein the continuous curved non-circular shaped cross 
section of the plated hole is "U" shaped. 

6. (Currently Amended) The wiring conn e ct i on printed circuit board of 
claim 4 3, wherein the continuous curved non-circular shaped cross section of 
the plated hole is "L" shaped. 

7. (Currently Amended) The w i ring connection printed circuit board of 
claim 4 3, wherein the continuous curv e d non-circular shaped cross section of 
the plated hole is cross- shaped. 

8. (Currently Amended) The w i ring conn e ction structure printed circuit 
board of claim 3, wherein the first through hole has a shaped continuous curved 



8245.061 Preliminary Aimendment.wpd 



5 



cross section centered on a circumference diameter of a standard single 
diameter circular profile micro via and is wholly contained within or extends 
beyond the perimeter defined by the circumference diameter. 

9. (Currently Amended) A r e fer e nc e p l ane structure of a printed circuit 
board having a reference plane structure for fixing a potential reference for a 
plurality of wiring circuit trace layers that are electrically isolated there between 
by a plurality of printed circuit board layers and having a printed circuit board 
first layer with a main surface, characterized by: 

a ftfst wire trace circuit layer applied to said main surface; 

a first printed circuit board - insulat i ng board-insulation layer formed over 
said first wire trace circuit layer; 

a first reference plane applied over the first printed circuit board 
insulation layer; 

a trench having an interior wall and ext e nd i ng about a p e rim e t e r 
encompassing the first wir e trace circu i t lay e r and ext e nding 
through the printed c i rcuit board first layer, extending through 
and exposing the first wire trace circuit layer, and the trench 
further extending through the first insulation layer and ext e nding 
to the reference plane e xposing sa i d wherein the reference plane 
is exposed : and 
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a conductive plating layer on the interior wall electrically connecting 
connects the ftfst wire trace circuit layer to the grounding reference 
plane. 

10. (Currently Amended) The reference plane structure printed circuit board 
of claim 9, where wherein the perimeter trench completely encompasses a 
portion of the fifst wire trace circuit layer. 

11. (Currently Amended) The refer e nce p l an e structur e printed circuit board 
of claim 9, wh e r e wherein the reference plane is fixed at a ground potential. 

12. (Currently Amended) The ref e r e nce p l an e structure printed circuit board 
of claim 9, wher e wherein the reference plane is fixed at a reference voltage. 

13. (Currently Amended) A wiring connection structure for a printed circuit 
board having a wiring connection structure for int e rconnecting a p l ura l ity of 
wiring circuit traces app lie d on a p l urality of printed circuit board l ayers and 
e l ectrica ll y i solated by pr i nt e d c i rcuit board l ayers and having a first printed 
circuit board l ayer with a main surface , characterized by: 

a first wire circuit trace having a width and applied to said a main surface 
of a printed circuit board laver and having a first terminal landing 
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pad with a termina l width the some os th e width of the first wire 
trac e and having a first through hole having a non-circular cross 
section taken normal to a longitudinal axis of the first through hole 
and having an inner wall and with a major diameter and a minor 
diameter where wherein the minor diameter is less than the width 
of the first wire trace and the major diameter is elongated and 
direct i ona l oriented along a longitudinal direction of the first 
terminal landing pad; 

a print e d c i rcuit board first insulation layer formed over said first wire 
trace and having a second through hole having an inner wall and 
having identical geometry and orientation as the first through hole 
and vertically aligned with the first through hole and extending to 
th e first wire trace terminal l anding pad ; and 

a second wire circuit trace applied to the pr i nt e d c i rcu i t board first 
insulation layer and having a second terminal landing pad with and 
having a third through hole having an inner wall and having 
identical geometry to the first through hole and aligned with the 
first through hole, and 

wherein sa i d f i rst, second and th i rd through holes ore adjoin i ng and are 
plated th e re through the inner wall of the first through hole, the 
inner wall of the second through hole, and the inner wall of the 
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third through hole are plated with an electrically conductive 
material forming a plated through hole which vertically i nt e rsect i ng 
intersects the first terminal pad and second terminal pads gad and 
electrically connecting connects the first wire trace and the second 
wire trace by a connection between the first and second l anding 
pads and the through ho le. 

14. (Currently Amended) The w i ring connect i on structure printed circuit 
board of claim 13, wherein the major diameter is at least— about twice that of 
the minor diameter. . 

15. (Currently Amended) The wiring conn e ction structur e printed circuit 
board of claim 13, wherein the major diameter is at least about three times that 
of the minor diameter. 

16. (Currently Amended) A wir i ng connect i on structure for a printed circuit 
board having a wiring connection structure for i nterconnecting a plural i ty of 
wiring circu i t trac e s app l ied on a plura l ity of printed circuit board lay e rs and 
e l ectrica ll y isolated by print e d c i rcuit board l ayers and having a first printed 
circuit board l ayer with a main surface , characterized by: 

a first wire circuit trace having a first width and applied to satd a main 
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surface of a printed circuit board laver and having a first terminal 
landing pad with having a second width which is greater than the 
first width and having a first through hole having a non-circular 
cross section taken normal to a longitudinal axis of the first through 
hole and with having an inner wall and with a major diameter and 
a minor diameter and wherein the minor diameter is less than the 
second width and wherein the major diameter is greater than the 
first width and is d i rect e d oriented along att# a longitudinal 
direction within the first terminal landing pad; 

o printed circu i t board first an insulation layer formed over said first wire 
trace and having a second through hole ef having an inner wall and 
having identical geometry and orientation as the first through hole 
and vertically aligned with the first through hole and extending to 
the first wire troc e termina l landing pad ; and 

a second wire c i rcu i t trace applied to the printed circuit board f i rst 
insulation layer and having a second terminal landing pad with and 
having a third through hole having identical geometry to the first 
through hole and aligned with the first through hole, and wherein 
said first, second and third through ho l es are adjoin i ng and are 
elated the inner wall of the first through hole, the inner wall of the 
second through hole, and the inner wall of the third through hole 
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are plated with an electrically conductive material forming a plated 
through hole which vertically i ntersect i ng intersects the first 
terminal pad and second terminal pads gad and electrically 
connecting connects the first wire trace and the second wire trace 
by a connection b e tween the first and s e cond landing pods and the 
through hol e. 

17. (Currently Amended) A method of interconnecting a plurality of wir i ng 
circu i t wire traces applied on a plurality of printed circuit board layers artd 
e l e ctrica ll y iso l ated by print e d circu i t board l ayers characterized by the steps of: 
applying a first wire trace to a main surface of a first printed circuit board 

layer where wherein said first wire trace has a first terminal landing 

pad; 

forming a f i rst printed circuit board an insulation layer over said first wire 
trace; 

applying a second wire trace over the first insulation layer, said second 
wire trace having a second terminal landing pad vertically aligned 
over the first terminal landing pad; 

cutting with a cutting means vertica ll y down through the first terminal 
landing pad, the insulation layer, and the second terminal landing 
pad removing away materia l about an axial center l in e of the cutt i ng 
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mcons w i th a genera ll y c i rcular patterned cutt i ng oction; 

translating the cutt i ng means lat e rally whi l e continu i ng th e c i rcu l ar 
patt e rned cutt i ng act i on forming a non circu l ar through hole 
through the first and second pads and the insu l ation l ayer to defin e 
an int e rior wal l and expos i ng the first and s e cond t e rm i na l pads 
forming a hole there through having a non-circular shaped cross 
section, the hole having an interior wall : and 

plating the interior wall of the hole with an electrically conductive 
material— thereby electrically connecting the first wire trace and 
second wire tfaees trace by the connection established between the 
first terminal landing pad and second terminal landing pads and the 
e l ectr i ca l ly conductive mat e r i a l plating pad . 

18. (Currently Amended) The method of interconnecting a plurality of wire 
traces of claim 17— wherein in the cutting is step, the cutting is by plasma 
ablation. 

19. (Currently Amended) The method of interconnecting a plurality of wire 
traces of claim 17- wherein in the cutting is step, the cutting with a is bv laser 
processing . 
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20. (Currently Amended) A method of grounding and shielding a plurality 
of wiring circuit wire traces applied on a plurality of printed circuit board layers 
ele ctrical l y iso l at e d by a p l ura l ity of pr i nted c i rcuit board l ay e rs characterized 
by the steps of: 

applying a first wire circuit trace to a main surface of a fh=st printed circuit 
board layer said first w i re trace having a f i rst ground term i na l lead ; 

forming a first printed circu i t board an insulation layer over said fifst wire 
trace; 

applying a grounding plane over the f i rst print e d c i rcuit board insulation 
layer; 

cutting vertica ll y down through the first printed circuit board layer and 
the first insulation layer r e moving away material an ax i a l c e nter 
l in e w i th a general l y circu l ar patt e rned cutting action with a cutting 
m e ans transcend th e first w i re trace and extend to the grounding 
planef 

translating th e cutting m e ans l atera ll y whi l e continuing the circu l ar 

patterned cutting action thereby forming a trench e xt e nding to 
form a perimeter at least partially about the first wire trace , the 
trench having an interior wall exposing the first ground term i nal 
lead wire trace and the ground grounding plane; and 
plating the interior wall of the trenched through ho l e trench with an 
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electrically conductive material electrica l ly thereby connecting the 
first wire trace to the grounding plane. 

21. (Currently Amended) An EMI shie l ding structure for a A printed circuit 
board having an EMI shielding structure for shielding a plurality of wire circuit 
trace layers that ore electrica ll y isolated by printed c i rcu i t board lay e rs , 
characterized by: 

a printed circuit board layer having a plurality of wire trace circuit l ay e rs 
applied thereto: and a p l urality of printed circuit board i nsu l ation 
layers there betwe e n and having a plura l ity of print e d c i rcuit board 
edges 

an insulation laver: and 
a grounding plane; &rt& 

a first trench having an interior wall and extend i ng in parall el with the 
board edge w i thin a forming a perimeter d e f i n e d by the board e dge 
encompassing the pr i nt e d c i rcuit board wire c i rcuit trace and 
extending through the printed circuit board lay e rs laver and 
extending to the ground plane- and exposing said ground plane; 
and 

an electrically conductive plating material applied ever upon the interior 
wall there through of the first trench and electrically connecting to 
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the exposed ground plane providing at least a partia l a perimeter 
shield for the pr i nted c i rcu i t board wire trace . 

22. (Cancel) 

23. (Currently Amended) The CMI shie l ding structure printed circuit board 
of claim 21, further characterized by: 

a second trench having an interior wall and extending whol l y within and 
in para ll e l with on outer p e rim e ter defined by the first trench 
spaced a distance from the first trench such that the wire trace 
extends between the first trench and second trench, the second 
trench and extending through the printed circuit board teyefs layer 
and extending to the ground plane exposing said ground plane, 

wherein the interior wall of the second trench interior wal l is plated with 
an electrically conductive plating material app l i e d ov e r th e int e r i or 
wo ll there through and electrically connecting to the exposed 
ground plane thereby providing a double trench shield. 

24. (New) The printed circuit board of claim 21, further characterized by: 
an EMC sensitive track of conductive material extending wholly within a 

perimeter defined by the first trench and disposed between a 
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plurality of circuit board insulation layers through which the first 
trench extends. 

25. (New) A printed circuit board having an EMI shielding structure for 
shielding a plurality of wire trace layers, characterized by: 

a plurality of printed circuit board layers having a plurality of wire trace 

layers, each printed circuit board layer separated by an insulation 

layer and having a grounding plane layer; 
a first trench extending from a top printed circuit board layer to the 

grounding plane layer and the first trench having; 
an electrically conductive plating applied over an interior wall of the first 

trench and electrically connecting to the ground plane; and wherein 
the first trench completely surrounds at least an area of the printed 

circuit board layers. 

26. (New) The printed circuit board of claim 25, further characterized by: 
a second trench disposed interior to the first trench and said second 

trench extending substantially in parallel to the first trench; 
and the second trench having an electrically conductive plating applied 
over an interior wall thereof electrically connecting to the ground 
plane and an EMC sensitive track extending in a printed circuit 
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board layer positioned between the first trench and the second 
trench. 

27. (New) The printed circuit board of claim 3 comprising at least a second 
plated through hole, the second plated through hole having a non-circular cross 
section which is different from the non-circular cross section of the first plated 
through hole. 

28. (New) The printed circuit board of claim 3 wherein the non-circular 
shaped cross section of the through hole is a cross, a "U", an "L", an "E", a 
square, a rectangle, a "double cross", a star, an oval, a continuous curve, or an 
irregular shape. 

29. (New) The method of claim 17 wherein the non-circular shaped cross 
section of the through hole is a cross, a "U", an "L", an "E", a square or 
rectangle, a "double cross", a star, an oval, a continuous curve, or an irregular 
shape. 

30. (New) A printed circuit board having an EMI shielding structure for 
shielding a plurality of wire trace layers, characterized by: 

a plurality of printed circuit board layers having a plurality of wire trace 
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layers, each printed circuit board layer separated by an insulation 
layer and having a grounding plane layer; 
a first trench extending from a top printed circuit board layer to the 
grounding plane layer and the first trench having an electrically 
conductive plating applied over an interior wall of the first trench 
and electrically connecting to the ground plane; and 

■ 

a second trench disposed interior to the first trench and said second 
trench extending substantially in parallel to the first trench and the 
second trench having an electrically conductive plating applied over 
an interior wall thereof electrically connecting to the ground plane; 
and 

at least two EMC sensitive tracks extending in a printed circuit board 
layer positioned between the first trench and the second trench. 
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